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(54) ixmto^m m^m^mmmmh^>':^:^^miRrf^<om^:^m^xfizm&m^m 



(57) 

® 1 4 0 ^j^be L/cf*. nm hyyi^'x ^±^cr,eikmssi 
0 ?rjg^-ri. . mnmsMM s o^sam^mm i o o sr 

J; 0 y- h flilS 2 0 t H U 9 0 i: £7)^iO^ 




(2) 0-1 86408 



t. 

miSH^ssti. mmm^±.'.~mm.^fixii^ . line 
mm.. 

mmiW:A.x-isi\iimmmM<r)T-);^ziSLm. lt v ■> 

§ (>i,z-^tsm^^ 1 iciea«?g^^^sfflji 

[ is^3i4 ] frfass^^of^m^icfs 2 . 4 ~ 3 . 7 t- 

( 5 J mif a^SHMOi? $ « 2 ~4 At niC05iH-CJ) 

* i-'x h -cj^^^ ix-c V ^ ii^Ji 1 let efgcoffis^B^ 

{i 1 0 ' » fi/m2 JiLhT-^ ■!. ft 6 tciaffiiOJSB^H^ 

mimn^sMM^^comsiy- hm^m±.izm^^ 
tf nm^s 8 izfm<^m^Bmimmmmm v^yj^^m 



mx'm^^tix\^h, mimi 1 i'fe«^o?ss^^s 
lis^^i 33 mm^mmMMi.-ni,zm^^fixii 

K). H^faa*«®t)I^^^^•C^^&^mii5:^'it::-^tf 
^. 

[if^jsi 4 3 Hiriay-bmsitifne^^teitc:?^)^ 

wM'f- vimmimuy- hnm±.^zm^^ix.. 

Btriay- h mfls±:Sr t as L . 
mm^wm±.<mmi<z. mt^^mwm^^A,xmtiv 
-xm^sfc itxmiaF ymmif^ix^ixm^^ixx 
v> , n^fl 1 iiztm<:r>m.^B^^^mMm hyyjx 

im^mi 5] Biria^'-hie^Mtisuittofl-fls^^] 
mmmhyy=J:^i^mm.. 

[ if ^ 1 8 ] mil^mwmim^BW'yO 3 y*>'b=2r 
s , m^m 1 4 t^iatsoM^H^^K^afflfSM b y 

Htrias«±t-?ejj£$iiTv^i,^r'- vnmt . 
mm.y- v%m±^zm^^ti.xio ^^mimmt-h^j:^ 

1512^'- h ffi^^±t= , *-ofiia>-'- b mm±.mzm& 
■^tix^^h'M.i\Li^')^ym:t. 

m%^^wm±.mzmm^mw.m ^WkA.xMmi.zv^^^ 

^^mMMMhyy'yX^mW.. 

if5l<:S2 0tciB«i<7)jgaa^SiafflfiMh5>'>''x 
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may- h^mm±^z^f^wl§i:mfSi■t^m^t . 

3 ] ^,.m'&<n^mkm^m^^xmmmm 
-kmm-h, n-m^2.2\,z%m<nm^Bmmmmmmm:h 

1 tmm 2 4 ] im^mti< 2. 4 ~ 3 . 7 co^rti^^ipj 
?:m^^x^mm^mm-t^ , it*^ 2 3 i,ztmcom^am 

immm25]^my'y'y'^^^hui^xh^m^^xmi 
^7 y h 'J -y i?x5rjK«^-s. . m^m2 2 izMmco 

( 2 6 ] HfriS*«^7 -y ^' 7^ i-'X h W^ffiffi 
mn 0">Q/m2 lJLh-C'fcSii*3S2 5tiaiJc0ffii^ 

[ii*ii2 7 3 mmmmm±izmMi'y~hm, mmy 
mmMtmLRx/^n^am.m±i,zmiiy- htmm^ 

2 7 izimcom^B^^mmmwi hyy-^^ ^mm.<m. 

2mmim^b, mti2mmcoo-h±^m^m^Lxm 
ley- htmmi:mm-r^. m^m 2 9 izimcom^Bm. 

minms 1 ] mtzy- hmw^mnz, A>oMi5«i#s 

m%mm^mi:mm.±w.mtmm^i>fzibi,z. mimm 
X -y -f-y UTmia^isis-itai $ ^^2 ^M?L 



{mim3 2'\miy-y'Wmi::!^-v^yvL. mrie 

«i#$aSfli^ 11*$ ■y:-l.^2 ffim^rm-f-^SPa^S- 
im^ms 3 ] ^im.iim\^m^-^xmmy-vimm^ 
^m.i.zm^-th. m^m2 2f,ztm(r)m^nm^mmm 
ji h 5 y'jx^mLc^^iim. 

^^siH^^ h y yi^x:fmu<r>mMum. 

mzm-x v izju -y y^-thWt.^^^ h t,z^ts. mm 
js 3 4 \,ztm<r>m^Bm:^m.mmm vyy-jx ^^w^cr, 

[ii^3S3 6 ] ^^^B-mi^ 'J ^y^m^-^xmi^w.m^ 

•(:-x.yf-xb.yr^S:?^fi£-rSSPgfSr$^.(c#tf, ill* 

^22 i,zsE.m<r>m^Bm^mmmm hyyjx ^wm 

[W*ia3 8 ] mKx -y^X h 'y rJfSrm-t'&SPs' 

x-yf-xb •yrii>'<:J'->-*^'Jg^$n-rv^S-7::^:7 5rffl 
frie*«E«^;|llS:Jg®-r-I.SP§fc . 5:-irtfif*3S3 7lC 

a. 

[if*:^3 9] mm!^mmr>vm^zii\\xn%\^fz 

IEffiiS7t-ri>, lf*ii3 8tlEa^0vSfB^^M 

cis*:«4 0 ] m%mmmmz^mm,^^m:th 
fspgs- s 4> c-^o , If *ii 3 8 t3ie®<^?ga%^*^affl 
jf)^ h 9 >- i>x9w^<ri^-nWi. 

{.m^T^A 1 ] Hfrisx.y^xh yr;i5:-7;?.^tcLTHfr 

K^f*Ji$-x.y^>-:/-r^SPgSr$A>C^tf. iSJt<Ji 

3 7 icte® co?aft^jiaffl^^ vyyi^x^ wmm. 

cia5^JS4 2 ] mms:imm.iL\,zY- ms±j ii/^fjie 

^m^-t^m'^k . msmimmRx/y- hmm±.iz^ 
mmmmim^^-T-^yyL, ^ia^y-hiteiSM 
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[|f^jS4 4 ] mfldS^bv^y y)3^$-tuia^f*:;ii7)T 

hm^^4 2(^ztmcowi^m^mmmmmh'7y'j:^i^ 

^yi^xi^ mm<r>mm v^yi^y^^ {znmth%'it\{z^ 
w^h. t^-^'^%:^-/^y'/iMt^m^^'wmmm- 

[00 0 1] 

imm. Vyy-JT^ ^W^iL^^zm^^ixX^-^hm^vM."^ 

mmmw v y yjy^ 9wmxf^<nmm:nmmi\.zm^^ 
^"^mmzmth. 

[0002] 

m^vyy'jx9 m^Bm,^mmm. vyyjy^^-m. 
^ti. mm±:^y-y^^i-^-mm±izmi&^ti^o l 

t-Lt^t^^. mmVyy'JX9mm,t:^y-y ^iJV^- 

mwLt <7mjm^(ofzisb\^zyy >y ^ ^ h y 9xti<im 

ti^m±^hi,zm^i^^hh. m-yX. &mzu:fy^yl^ 

V h y V ^ X ^mm vyyjx ^w^i^z^m-h-nm 
tm^-^hftx^^h. t^t^hmmvyyi^y.9mwn^ 
■yim\t^y-j9^v') y9y^^ymm.vyyi^y.9 m 

on TFT ; black matrix on thin film transistor) h 

^hfix^-^h. 

[0003] iimfi!*s«ict*3 -;9-^v y 
y^i^ymmv^y 'Jy^9^<rmm. y y yJy^ipmuco 
mmmxh^. m i i^z^-tx o cc. m^M^j:^mmm i Ji 

tcy-hmfi§2ioJ;tX«}$^J:(storage capacitor) m 



mmtLxii. m^com^ti-v^yis'iHxm^m^^h. 
hmm 2 t^^ic-r ^{iMcoy- hm^m4±izi^^a 

ni^UtiymS. X'x^Xh'xr(etch stop) MSisX 

t/ n -h^^B^aSi^ y n 7 mmzjB^^tix ^^h. n + 
f ^B^eSi/ y 3 yii 7 ±cc v-xmm stvu^ ymm 9 

m tm^^tix\^-^t. mmhyy'jxi$^i,ty~hmM 

2 . y-h ffi^J^4 . ^^^BMiy y n y/i 5 . n +^^B^B© 

i/yny/i?. y-;^mii8i^J;r/Fu-f yBfii9:^>^?> 
^r-g,. t-f)-6mmhyyi^'xi^ty-himm4±,(^zu 
mmio^m&^tix^K^. mmhyy'jy^^±izm^ 
^tix^^^m^mi o±{zr^v9'^hv-yi^xi i¥ 
mf&^tix^^^. mmmmzimmmio±i^ziTO{i 

ndium tin oxi6e)^^^^ hWMM^l 2'/)^B^^tlX^^ 

zcommmMi 2imnm.^mtx]<u^ ymm 

[0004] mmmm 1 2 t'f-i^mitt^(^-mm^^ 
^xo f^zm^^rix^^xm^Bm^mw^^mm^tih t # 

B^mi 2 tf-1^^tCOmX^S^^m{coup\ing ca 
pacitance)^^-r'S.^h^^'T#. Z(7)m^^mi±m^a 

hv-/9xi i^mmh^y'Jx9±{zmf&^ix,xi-^x 
mmhyyjx^b mmmm t (^r^co^mt^i^^ < ^ 
•9. ztii^zX'oxm^BMii^c^T^m'^^^Lxytmtitm 

[000 5] fga^Biicoii$rJ>'S>-feyurail^— ^ 
\^z%Wthfz^. W^VvyVy.9):M^^b<7ymz 
^SX^--^ (spacer) ^mX^fh :zbif'^hriX\'^h . 

yyyv^y.^)! (rm^<7^fzmz'^—(n^)V^m^^< h 
zbifix%t^\^\.. mmmm\2i^zi:,w^x^-^if 
m^^fth . :z<^x 0 iz. '^;mmf)^-^-i;z^^htm 
^Bmcom^^^^-xKi:<^j:^m^mi^mT^ti^. t 
fz. m^B'^fi^<:ommmmi 2±f.zmi^tifzmmy^^- 
^(,zx^m^Mim(^T-B:^xx/mmyt(b^ck iight)cosjc 
^^^^ thztt^hh. t^t^ h w.^coT-^'^^m%<^^ 

[0006] 

^^hfz^<^i>(oxh->x . -eogwti. mnnxkt^ 

r^o^^^^^^^-ti-. WiU^^miisbh^lbhzhh. 

fzmm^<^^n.^m\ Lxm&m(7^m-^xx/%m^<r> 
mm^m^i-thzbi^zhh. 

[0007] 
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13 0. y-hmm. ru-^ymm, v-xmm. -y-h 

x-mmh^yi^x^^m-ozar). mm\^^m-r^^ 
mimx'mss.^tL. mm9yi^x7±.3i,zmi:^Lx 

[0008] ft^MtisiiK h 9 yjx^mmcoy- h 
m.. y'-^maj^xmmhy y'jx7<r>±mz^is.i,zm 
^^ixTi-'T, 9kmm±izm&^ii.x\<^mmmmt^ 

i»<'afjs:-rs, mmhyyi^x^i^y-hmaxT/T 

mnvz-mm-fv y^Tt^hu-jx h*^f>^:&r5 y^-rh 

U 'y7Xifi^&l,zmibhtlX\<^^. ry y^-Th^J -,7 
X<nW-'^\tQ. 5 — 1. 7A£mAijSST-S>S. 

(0009] imw,iwm. mmsb^'^m.'m-m 
vvyi/x7W^\.zii\^x. 'smmi^Yv-iymmcn 

±tcm^ix. IglJgMfLSriitT.Hl^-O'^figfcaM 

vyyi/x9wm.zi6\^x, «^$^fil:sis■$^>^c■^^ 
•c-v^So 'sm'^mMmt. m^^\>zm^^ix. y- 

c 0 0 1 0 ] imw^Awm. immiH^mm.wmm 
hyy'Jx9W^\.zii\^X. «iSltf0lSS#fic*^2 . 4 
~3. TT'ib'g.. *lim5i^aj!(i, H?ie?SfB^^Mffl 

mnY^yi>x7wm,zii\-^x. 'sm^(r>m-%i)^2-A 

^/ty> 2~4 AC mT-JB^-t.S'0*53§ST'J>.l. . 
C 0 0 1 1 ] *IIB65|BH{4, BiriEJSB^a^^MMitM 

mfv y9ii--YV=JXVXlB^^t\.X\^h. i^W^l^ 

mt. mmk^v^^m^M'mvvy'jx^mmzii^-^ 
T. ■^m-fv-y^it^YviyxvcrmmmmyQi^'^o./ 
mi &.±x'ht. :^m^8^mi,i. mim^Bm^mmm 
mmhyyi^x^^izti^^x. &^^mm.mm±.s^cr>y 
- h^m^9mmi,zmt>ixx\^^ . 
[0012] :^sm9wm. mims,m^mmmm 
h^yi^x7mm.izii\,^x. y-h^mij^^^^&m. 
fi5Srisais-ti-i.m2igM?L^*L-cfc'3, ^mm^^^ 



[0013] 1 o^Hj(4, Htne?sa^s^gffl^ 

^■t^i)^m$im< Lx^^m&^^+6^^Mi^-r^x 
o(,z-ri>. 

[0014] :^mm 1 1 ^BM±. mm^^^mmm 
'mhyyi^x7mmi,zii\,^x. ^n^mmM±coy-h 
tmmtimco^-i^coy- h^isj: m<m!&^tix\>^ 
mmtmrn. &^^m&i:mmi-i'fcif>x-h^, 

mizti\,^x . hffiMs^*-'2v^tr^^&x y^yT-m 
tfm.^^-r^2mmx'm!&^tixii<o. ^n^s.mm±. 
coy- h t&mmij^ 2 m.m<r> o -hco-mx-m^ ^tixi^ 

[0015] ^wm, 1 3^mi., mm^^^mmm 
mvyy=Jx■s'mmzti\^x . ^■^^mMMi.-tji.zmwL 
^ixtfeo, mm^mhm^^ixx\^h^m,m^^ hi'Z 
isji.x'^^h, mtitmu. um^m^nm-hfzibx'h 
h . ^"m. 1 4 wm. mmi^mmm^mm v^y 
=jx7wmzii\yx , y- v^mimm^ixzm^^ 
fi. y-hm^m<y-hmm±i>zm&$ti. ^t^m 
t\ y~htmm±.i>zm^^ti. i}--oy~hmm±-^i>z 
{ast. ^mt^m±.<7)mml,z^m^mi:m^x'v-xm 
mtiXr/vu^ ymMi)^^ti-^timA^iix\.^h. 
[0016] :^mm 1 5^Hfli±, mm^am^mmmm 
^hyy'jx:7mm(>z}i\,-\x\ y-h mmmi}^sm\icD 
^mmmi:m^^xw-mi,zm&^rLX^^h. y-h^-<i? 
- y±^i:mR'ft Ly-hmMbVu^ ymm t <rMcr> 
■^^m-m.^w^f^'ihtzMzy-ymm):. 
<T^x^-^£^wmmm:m\^^^hi>mmx'-hh. y- 
vmmh \.xcmwmm^(nw-^\i2'5 00-550 

[0017] ^"m. 1 6^0^(4, mm^^^mwrn 
mvyyi^x^wmzio^^x. y-vmmi^zmc^ 

^MWmvzm-^hixh1l^¥am.l^') :3ymtco^mmii^ 

m&i-t^fcifyT$)h. ^mm^m^mzm^^irhmit 

v-U 3 yf^com^ii 5 0 0~8 0 0 A^*Wt U\ 

[0018] 2is^ 1 7^mi. mm^^^mmm 
^hyy>'xi'mmi<ziiK^x, miti^ 'J ^ymtfi^a^ 
m<oTmzm&^tLX\>^&. *iiisi 8^mi±. mim 
^BmTT^mmmmm h y yz^xis^mmizm^x , ^mt^m 
Am^ni^'j^y$:m\'^xm&^ttx\>^h, ^m^i 9 
^ma, mam^m^si^mmmmhyyi^'x^mnzii 
oT, ^wm±i,zm^^ti, ^Mx.mti^m^j:mA*^ 
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WmM<r>W-^\.i 3000~5000 KW^Ifim^X'h 

m±mzm^^ixx\>->^¥^wmt . y-xms.txK 

^^j:^'>-'-h^m±i>z^ i^-oy-hmM±mzB^^ 

mz^mt^m^mA.xmmi,zm&$tix^^^, 
[0019] :^mm2 1 i^H^ti, fnejRfB^^afflii 

mh^ yi^X^'mWi.t,Zti\,-^X , 'J 3 

1, zjr- hmaxx/y- hm<7)'^^x'$)i>y-hm.mi:m 
mmt:m\'^xy-h^m^m&-t^Bmb. y-hf& 

u-f ymM^-^ti7-'-:!'^'^i'-y^^i^m±izm&-t 
l-'f >-mfii^lltB^-tirl.mi ffifiiTL^J^BK-r'g.SPB't , 

mmmm^m^-ti.mst. mmmm^-?:^i>'i>zLxu 
m^<7)—^i:i^-y ^y'^'t^m^t , «iSM*^'x.y^^ 

^istt. m^B^^mmmmmh^y'j^:$'mLcr>mm-^ 

[0020] B^mmiiz I TO^Srt'A^'b'Sr&^BJ^m)! 

B#m® i,zm^^xumm^~^c^m^ tcx ■/ 

y^^L^tt^, ^co:i^-yi'y^^^iXfc^mz^yy-y^ 

fiS-ri.. *iam2 s^H^ti, mia^^^^iisfflji^h 

[002 1 ] 2|sFS||2 4^H^<i, miE^B^B^^^fflfS 

mh^y i^:^i!'mm<^mikijmi,zti •>-c , m^^w^t/^ 

2. 4-3. 7C0*«^S'J5fflv^T«^M2:ffM-r 

2 6 ?6Bg(± , mtmikm7mm.mmm h^y^jx^msL 
2 7 ifeB^ti , mimi^mTr^mwmm h^y'>'xfmm 



<7)mm.iTmi,z)5\,^x . mmwLti,zy-hm. y-hm 

x/9k^^M.m.m±.i,zy- hm^'mirmm-r^ . 
[0022] :^mm2 swMii, mim^Bm^mmmm 
^hyyi^x ^mwL<ommumi,zii\, , (ssfsm® 
±(^mmm $r X .y f - >- ^^-t spg ^ $ ^^-^^T'^r ^ i, , 
2 9 mnu . Biiie?s^^^sffl^M h ^ >- i^'x 

Bmi:-^<om^ tcx -y ^ y^-t SKPgS: $ A, (;:•^^T- 
[0023] *«ilg3 0?&Bfl{i;, B?iE?SB^B^S^^Bffl3 
x.yf->-i/jSm^*"1--&2»iS:JgfiEL, 2S^«7)o 

im^ii, mtm^m9ikmmmmmh^y'j:^:^mm<r> 
w^-^i,z}5\,^x . y-hmm^±t,z, *>o«»wfim 
m±.mz±Km?:mm.-t&^^t . amsfissr^mi: 

[0024] 2^18113 2^mii. mim^B^^^mmmm 
^h^yi^x^mm(owmiimzis\f^x . y-hm^m 

ix.'y^yyL. «S§fi«fiiSr^tiJ§-tir&IS2»M7L 

^mm-hmi^^h^z^^. x-^'^N'^'-ysrj^HS-r 

t&^ixh^mmiy-himm±f,z-^(^izmm-h. * 
gm 3 3 ffeBjd, friE?sfB^^saffl^M h^yjx^ 
m^cr>mk-i5mi,zii\.^x . ^m^im^m^-^xy-vt/t 
w^^^mzm^-ti.. 

[0025] *^3 A^mi,i. mmikmTT^mmm 
mYyyi^x^mL(^m^-)imi,zti\^x. y-vimm. 
i.f.zmti^'j^ym^ifm-thfmi^hiz^A.x-^^ 
h . -^mm 3 5 , Mie^B^B^iiiBffl^^ b ^ >- 

'Jx-S'm^<r)^-nm^zi6\^X , ^-fb>- U n y^^^ 
WMffiTrnzm-i o ^zji 'y^yi^-fhfm^ ^ ^^z-^ 

[0026] 6%mf.i. mmikm.n^m.mm 

tm^Mmmmmmm h^yjx i^mm.(ommumi,zi5 
- ^^m»m±^z^MJ:mi)^^&^J:nmx':I^ •■/ v 
•■/rm%mm-h^m^^(:>{z^A.x'^^t, x.y^xv 
•y rmiw-nT.W}'^m^j:nmx'mm-hw,^i,z\,i^ 

Wm<r)±.mz'^-MliUt^^mts:Mmi::3-y- yyu^ 
^--yy-f^. 

[0027] ^m^3 smm. mm^B^^mmmm 
mY'7y'Jx■^mm<n^■^^m\lZ^5\^x. x-y^-xh-y 

^mw.m±.^zmm-hm^t , x -y^x h •yy-mj^'S'- 
yt'^m^^ixx\.-^h-?x-:/^m^-^xmmmm(^iEmi,zii 
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[ 0 0 2 8 J :^m^4 o%mi, mm^^mmimm 

mz. &tmMm. T'-9'-^9-yi\mzm'& 
Ltzmwm^i>zm^^t:>ii^m)i'&mm^^-y-^ y-^ 
^^^mMm±M<r)imwk^:^-y^y^\^xm^^ 

[0029] 3|5:)im4 iwm. mm.^m^^m.mm 
mhvy'j:^ 9mw.<r>mm]m,zi6K ^T , x f-x h -y 

c>i,z^A.x\^h. ^m^A2wm. wn^simmn. 
\.z';^-hm.iii:.x/y-vm(^^m:h^y-hmmi't 
ts^-vj-^^-y^rm^-thfrnt. m%mmmw.mf 

-y^:m^-thnmt^^ts. mim^mmMwmvy 

[0030] i3^i}-hnm.vyy>'x^m^imM-ti>^ 
{z\i.y-hw^k.m^m-mMMbti^mis.^ixx\-^hmm± 
ic, y-vmkmzm\^(:>ixhfm^mM^i:mu^- 
"f^y/x.. ^<r)}dizmc^')^ym^mm^h. ^ 
^m<r»^9-y^y&m^tz-{k. fS^^siatc:, 

[003 1] :*:|i|?4 3f6Bfl«i, imm^Wf^^mMM 

mvyyi}:K9mm.(mms'Mzii\^x. y-hi^^M 

x.^iti^v^ ymi:mMi^mUimcr>Tmzm-tJ: o iz 

[0032] ^mm4 5^mi. mm^^mmmm 
f^hyy>'x^mmcowm-:iimi,ziiK^x, ^i^mi:i¥ 
^mM'y ')^yx-m&-thn.^i $ ^.^c^^T•v^&. im 

mm.cr>mmvvy'jx9^zi^m-rh^wzim.-t:^. 



[ 0 0 3 3 ] h 7 wiit:^tlB-r.&;» 
h. ttz, m«.:^^-^imsimmhyyi^x^'m^<7) 

mmhyy=yx^i,zscim-t^^i^i>zc^^m^h<ox\ % 

[0034] 

'ijgtci^v t mtz txTj^-t. ^^H^tofgs^ 

[0035] 02 {±3is:^HjoSISgfi5l) 1 h 9 >- 

v-'J^^-S^OSjtSr^-r^iaT'^O, I23«ll2i011 
I -III'|glc?'pH%^F-rBTffiETS>-S.. I32t>j:r/I13(:: 
^-fnmYyy'Jy^^Wmzii\i-^X\i. t'y:xts:)i(m. 

mcvmm. i o ^j.z\mm-t^is^^^\'m-^h y 
-Mii2i. -?-c7)^e-!:'$)i.y-bmfiS2 0fc<}:r/y- 

MS2 1 (=^tTL-^c»^S*mSi3 OA^'m^iiTfc 
0. y-hSe^M4 0*5.Iix^.5rS-oTV^S, y-h^ 
W^A 0±l=(±y-MI2 1 i;Mmc3tm.J'l-gS*^4.^0 
H®fi-^2:(E^Sr-:J'iS8 1*i?ifigSti.rv^5. y 

- fmfiS2 o±gpoy- b^)^4 c±t{i^N#BS^ y 

3 >;! 5 0 im^-^h.X 0 , -5- iO±(={i:x -y f-x h -y 
7 1,7 2*^)iilcffM$ixTl^-i.. J£fii«M«7 1 . 7 

2±(c{i'?-n-?-'ny-;^ms8 ofcj:t/H^-f ym«S9 

0*<Jg^$fl.rt5 0. y-;^m8 0(if-:5'll8 1 1 

[0036] ^^h5>'i-'X^'{i:y-h«|g20, V- 
X«®80. KU-fym«i90, y-f-^^40,« 

^mmi\. 7 2fcj:i/f^^faMj^'j3ya5o*^^>^ 
*) , y-xa^i8 0 1 H u-f ytilg 9 0 i: oiao^f^s 

V- U 3 y Ji 5 0 {i jfJK h 7 y i^'X cOf- A- ^-/l^tc^Sr 

-r^;b*.. y-h*i2lS:ilt-Cy-h«S2 0tc 
^^i^*^'ep^D^^^I. i: , 5 vi^';^:5'*^'^'-i':^ 

y^K. ^ntctiev^x-rJ'igs 1 SratTy-xmfiS8 
0 tcEPSDsn!tiitifi-t**^^B^B^>' y a ym 5 0 ^^m 

LX Kb-f y^WS^Siil.. 

[0 03 7] ^mmi ooAm^hyyi^-:^:S'by-h 

a^^^4 0^:S:Sv^T^i^cJ^«$i^TV^&. cimSM 

1 0 oiiimm:m-ri>'W^miimi}^h^j:0'¥mzmf& 
^tLxao, 2. 4~3. 7m&<r>i&\,m^^^tii:x/ 

2. 0-4. OAimgJKcOJ?$SrWrS. Wffi*e^M<7) 
Siia*2rta!*tc«SMi: LTfflv^TV^/c^-fki^y 3y^ 
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[OOSSlgSiftttq^fii^S'JfcLTti:. 
^t(Dow Chemical Co. ) £7)P h o t o - B C B , BC 
B. PFCBttzitJ SR^<7^:^^hU'JXh^n<^TlP 

SOG(spin on glass) ^if ^ffiffl^t^TS) 

9 0S:llffi$1t-S»Jfmi3 0^^tTV^^. y-hu 
2 1 1 T-^IS8 1 hc03<^i:^^^^t-S>aig^l^t:: I 

Tom^^^j:^mmmM 1 4 OTtJ-'^^js i o o±(.zm^ 

^tiX^^hfjK <rcoBS«®14 0{i}gmi 3 0^il 

H ymM9 0 t^^^irimmm^-^^mn^tix 
[00 39] mmwM 140 xmt>tix\^'^^j:^^mm h ^ 
mi 0 ofi±-m^m^xM^tixm^^j:Lxi5K} . m\H 
>y7x 1 1 of}<mi^^tLx^imzmj&^tix^^^. 

.y^VhU 'y^Xl 1 0c7)J^^(i:0. 5^1. 7 umX 

mf&L2. 5m:.co^mm^^'thztizx^. 

xcom^i^yy y^^h'j-y i:^x^^j:i-mM(oi^mz^ 
\^ ^^it-t^ z t ^^x^ . mzmmiinco^mmizmm^ 

^hv -/::^xcom^^mA^^hzti)-x^^. mmmm 
1 40 ^^SJKi 0 0 t^^:s.^Hz^^nx\^hfzisbr 

^^x^VhU^y^Xl 1 0<DmM^i^^<i-i>Zti)m 

tL<. ^®}£tn:(ii oioa/m2 l:Xtxh^ztf)m 

[ 0 0 4 0 ] "x^ V b U -y^:^^mfS.i'^mMt L 
Xlt^my'y-y^^^hU'JxhijmtLK. Mi^mzl:^ 

mm^^iz-th^mtntrnfAt^^yco^mm^iKct^i: 
mi-^^ztt^x^^i)K ^^±(^z^^^mMm(o:^'^< 

ntL^\ mi^i^^y'(omMm^^^mm^^Lx\^^h 
m:mm.mi)m<xryy^'?hVyip:^<^m^tL 
ximwx^j:\^\ 

[ 0 0 4 1 ] ^c:t\ iSLn^AWMs 0 tmmmM 1 4 

^mm 1 0 0 ^mf&^ti^ t u^^&i)^m'^ti6rz 
isb . zfi^nm- h fzisb\^z^^m-mMM sot m^mm 

[0042] i)-^t^hmm V y yj^^^mwimn^m.^ 



nm-htz^iz^mcr^mm^^-t^ztt^x^h. 114 
^ V ^ un 6 itum^s. ^ nmrth tz^z-^m $ titz-^^L 
m(r>mm 2 ^ L 4 d liJK h ^ yiyx^mm(^m 
'Mi^^mwmxhh. i^wR<r>mMm2\^zistonm\' 
yyi^xs mmxm 4 tc^-r j; r> {z . ^j^safl:^ 3 0 
±.co^mm 1 0 0 i> y~ v mmmA 0 ^-'M.<^m 

^X:rL^v^yyLxmi:Lfzmmx^hh. :i<Di^. y 
\.^zmtch:i^-/^y^it^^^h 2S«(c?gjSLT±a5 
[0043] :i^mmmmm 3\^z^ommVyy'J::^^ 

mmzm^x\m5\>z^^xd\^z. ^^m-mMM30AL 
u<ryY- Y tm^A 0 iixz-mm 3 1 tmwL^fix\^ 

h . <! (ry±mm 3 1 (iigrn 3 2 l::-C«5#SSS® 

3 0 hii^^ix. ^mm 3 1 1 0 0 xmi>f\x 
*l%0Sco|iiF£^j4t^gea^il^h^yi^';<^^(i 
HStC^-TctatC. «fifSSmM3 0±gP^^-h$6^ 

JK4 o±ic^Ji;i 3 1 mm^fvc^ 0 . ^Sii 3 1 ± 
co^SM 1 0 otii^^^^TH^s® 14 0 if^mm 3 

1 "k^-oX^^h. 

[0044] ccoi^tc. fsi^i^«i^i;c^^r-r^^« 
^100 tmnmm 1 4 0 ^ r-^i^s 1 )i<rmzjs^ 
^^fvz\^h(T^x . Bsmsii 4 o^T-'-^'Hs 1 

1 4 o^f-'-r^^ns 1 ^xx^f- vm.2 1 tM^-r-g. i 

1 0;()^tfi^-r-^ffi«*«|/hL. a^««il40;^-' 
tSW-r ^ffiS^iAtf ^ :L)i\zX'ommVyy 'J:^^W^ 

[0045] t.fz. y^-y^-rh'J'y^^l 1 OimW 

vyy'jx^ ^±(cbjs ^ fix mmit(oKmi^zm-^^ ^ 

(photo induced leakage current) ^ffPS'J 
i. t^X^ .mLlO <^mMtf^^M\.zmWL^tiX\^ 

^fz^m^nm\^iLmzi5\^^x%^^tmu \ o^zm^^^ 

m-^Ztt^X^. m-[Zy\Lyy^^ZtifX%h. 

[ 0 0 4 6 ] n 7 \±^%m<^mMm ^{z^ommvyy 
i^'x ^mucrymm^^^-rmmmxh h . i^wmmmm 

5 kza I (i:x >y N' -y ^ hyy'J:^^ mi 

[0047] [l7tcS-ri^t::. *5*HflcO^JfiW5tct¥ 
a ^JK h ^ >- ^ ^^Ktcis \^X\ti}yMs: h'co^BJ^ 
ffi^S^l 0±t::y-hmefe2 0:Bi:t/^}$SSmfii3 
0;^?<m^:h.TiD*:). y-hffi^JK4 07!)<ditA>^S^ 
^'"M;®2 0JiaJc7)y'-hffiiliM4 0±tC(i 
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^^mMi^ 'J 3 V® 5 0 iim&^tlXti 0 . ^<D±l,Zl,i n 

[0048] ^wmiooi)mmh^y=j:x^by-Y 

Ss3 0±m=:fc»,'>T-?-<OJl$*i/h$<^OM^>^l 2 
0 Sr^r-TA^^^ixTy- h*e^M4 0 SrlitU-t.g. r i: 
A<T'^. Hl^'f V«®9 0SrilttJ$-ti:&gfMfL13 0S: 
WLTV^i.. Bi^^iieicJil TO^*>^>^^H^|gl 
4 0A<»-S)11 0 0±l:?g^$ixTfeO . JgMfLl 3 0 

[ 0 0 4 9 ] »JK h 7 >'>''x ^'±spcoe^a^ 1 0 0 ti- 

.y:7;^M^i^-::^h*>4>^i>r7 y^'-7N U y^J^l 1 0 
SfiMl<7):*-&t|i|aT'*l.. 

[ 0 0 5 0 ] X y ^yN-y ^mmcrmm v 7 vv-'^ s-^ 
V'jT.^ nm& Sr 1^ V \t-i?mmmm 2 V> l 4 tc: 

[005 1 ] —-n. y-h>'N-5'-i^±tc:Jg^$^t^y- 

mmkm^^hzht^x'^h , ^m^(r>mm e t^za v ^x 

mmx-m^-t^. maitif-^m(r>mmmbi.zm.owm 
yy=jy(.9msL<r>mm^7F:tmmmxhh. 

hy-hmM2 0b y- v mz^'fi Ltz'sm^mmm 3 

Otm^^tlXii^ . -ecO±lC2 50 0-~5 5 00A® 

^<nm.m'&mnA\tmhixx\-^h, y-vnM2o 

±JSi<r>xm'&3mmA lJ:lc{i;5 0 0~-8 0 0A/f StO 
mi^U 3 yM4 2*5jej£$nTfc 0 , -e^OitcJi^^a 
'J 3 5 0 *<?gB£$iX-C V^S . 

[ 0 0 5 2 ] y- hmm<,z^«MmMmmmi:m\^h 

^mtim-^i.z-thzbti^x't^--}ix\ 
imm(r>:;f^im^^tb^<n±\,zm^^tth^^am^ u 3 



^II^Lt2fil^tcm-r.5.. C:coi5(c-ri,il-&. 
<?)±(C?g^$ixi>^^fH©i^(;3:/jieoe$S: 1 0 0 OA 

iaT(-?i< -t^zb ifix'^ > %mmm.^^w/j''-rh z b 
ifX'^ h . ht^ L^*^ f> , miti^ V 3 ^^^4 1 

[00 53] ll8lCfcV^T^-fb>-U3>'^4 2(i#SM 

i^'j3>-;i5 0£OT:^r{c£o;^je^$nTV'>s, ^-fki^'j 

3V^4 2A5i&MC®^$flT«-'>^J^, -?-<50±tC»^ 
)lS-^^-r.&>Ii:l-=Sr-?.fcy-h^N"-y KgPt^Ji, sTilltt 
ffiMiffi4 1 , ^-ftv-U 3^114 2fcJ:l^»fJtl'ffiie^MSr 

jii»:«SL:t3a)iS:j^fi£-ri., ^ioj©-^, y-hvN-.y 

J^t^-fti^y 3y)lc7)X yf->'i?'iMtRJtOllS{cJ; Ox 

•y^yy*mMizrfiytL^\'^zbii^hh. m.'^'X. 

y 3 yJi 5 0 <OT:6-5r^l ■'Tt'S 0 <75g8-5)-i7)g-ft;i^ U 
3 ymt:^l^m^-th Zbl,ZJ:'0, y- h^-^ y HSBtfOg 
M7L1 0 3 {:J&&-th}mi:m^l,zn^dZbiiK'% 

I 0 0 5 4 1 ^^faSv- y 3 yjf 5 0 ±t=:{4 n * ^NS^i^ 
y 3y*>^>^|,Sfii^g4^7 1 . 7 2l3<m^^ixXti 
0 , Si/i:^tS4S7 1 . 7 2±{w{4y-xmfii8 0fcJ;tA' 
b'U'-f vmii9 0*^'?^S;$ilT»<'>S. V-:^nMQO\± 
y-hffiMi8il=fflv^^>fi§SES&14i^M4 l±{cy-h 

[005 5] ;c:t\ y-M;fiS2o, y-xmiss 
0 , h'U'f i-Biig 0 , mm'&mmwkA i tM^bi^y 3 

>-M4 2 i:<7)2ffll*^'?>i.g.y- h«ilS^4 Ofcil^^^ 

ik'^i^'}oym'5 0\mmvyy=J:^-S'^:tc\^. y-^ 

mess 0 fc H U-f 9 0 i: com<7in^en'^U 3 
5 0{±^Mh5>'i^'X^cO^-v^>yl^tc;^:l.o -e^flilO 

mmimmm 1 1 p]«tS) o . ekmrnizm^^^ti^-^M 
mmmoocom^iixx/mm.mibyyy^^^hv 
•y^xi 1 ocoJis, ^m^axummmii^^^mi^ 
mmm it,zm.omi^hyy>':^^' mi.<^^ b mnxh 

[005 6] S3t, ||JgM7i:LTia9t=S^-rJ:3{C, 

ipiWL^mmmA\,zii\'fhixm^tifzm&<^x o (.zu.^ 
< thfzub&i^m&mms o±i,z^mm^:m 
m-^zbi}<x'^^: m9i,zim^^m.mM3o±^cr, 
y-hmimi^j:-rm.m^mBm4 i±i,z^mm3 it< 
m^^tixa 0 , ±mm s i ±cr>fkmm i o ojiK^$ 
tixmm'^mi4 0i)<±mm3 1 ^m-ox^^^^waco 

mtm TiZ^ommy-yyi^'::^:}' W^tfiyn S ixT v> S . 
[ 0 0 5 7 ] H 1 0 izif^-ti 0 \,z^W!^<r>mmms\.zti 

l^TtiX .y h -y/^fiSitS-^-r h 7 y i^'X^'S 

«icioi^-cx.y^x h 'vrm^:^m!>mmi:m^^xm& 
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[00 58] mm^i&Wimm. i o±izy-hm 
mM2 o±^com,m^mMm4 1 ±izi,t 500-800 

l^zim^BMi^ 'J 3 yii 5 0 :^?^'?^fiSc$ixT v^l, . 
[0059] U n yii 5 0±tc(i:^KXgjt?<^T 

r § T CliltC J: -g) ^ V ^>'<'y ^ (kickback) ^ffi^fi^l> ^ t 

OiSX X/miti^ U II >'^4 2 ^x ^y ^ -S> C: ^ fi^T 

[0060] X>yf-Xh'yrS6 l±(;:{i:n* ^^b^hMS^ 
>J ny;t?>^^^ffitn:J#W17 1 . 7 2;^^'?^^^ix-Cfc 
0. fiSiSMST K 7 2±CC(i:y-xm«i8 0iDj;I/^ 
KU>r V«li9 0;&^'Jgfig;^fLTV'v^, y-xm®8 0(i 

m)i^mz'^^hi.o\izmmiixx\^hir-^m. (h 
[006 1] ^<nmmMt-:¥w^mmm\^<n%^h 

^z^-tmmmt. m%^\^fzmmzisfmm^Amim\ 

T^cCT^^LTV^-l., «j$^S:m®3 0±gP(7)y^hffii^ 
JS^=5r'raiKttffiig^M4 l±tc^S/i3 l;t)-'?^^$ixT 

i5 0 . ^mm 3 1 ±c7)ffiiiM 1 0 0 (^^^^iiTBigm 
^14 ^t-^mm3 1 ^w->x\^h. 

[ 0 0 6 2 ] HI 2 tc*%0BcO?ffi0^Qll^n^Hffl?SM h ^ 

mi:m^W^ \ 5 0±tC7>^-:7^;^^-l 6 0:^<?gfi£ 
$ixTi;5 0. 7:?^-7 ^yl-^- 1 6 0 Jitcffi^m 7 0 
tm^^fVC^^ . ffiiS^ 1 7 0±tc^^iimfiS 18 07!)^ 

[ 0 0 6 3 ] Hi 3 *%Hfl(Cf^-l>?l5a^gS^3i3 



(rmmz^^^x\m\i^^^^Wi^^x^.\^xhh . nmv 

m^un-r^fzi^. a?g^*cos^x^-^f 1 9 03&>^^ 
>(ju^-mm±i^zm&^tix^^h. z<Dmmx^- 
9 oit^MJ:mt^^m^j:^mmif^xmf&^tix:^ 

0, m9^hyyi^':^i$'mmi^z:}i\.^xmmhyy'Jxi^co 

C:>tc'^x\'^t^x\ ^co±j^zmm.:^^'-^r9otm\^ 
^fva^wi^hyy'jy.'^tmm-^fi-^^^^. 

[ 0 0 6 4 ] la 1 4 A{i:S^X^--t 1 9 Otm^^fl 

fzti y-y >f )v^-mm.<^^mmxh d . h 1 4 Btiii 
i4Ac7)xiv -y.iru'jt^zn^hmmmxhh. nm\z 

0 ii+ratcia 1 0 T-co J; d 2 0 0 Sr^r L^;^ 

[0065];i?^-:7 >f yU^-^^tc^.v^r (iS^X^ 

-1M 9Qt^'^--§.:x^-/^y^:LWmWj:-^^^mr: 

\Z-m.7.^-^ 19 0 ^"BWL^h C: ^ c 

^- >^ >{)v^-\b 0 ixzmmi^mmw 

Y y yjx 9^(7mm^ Y y y'JX^(7y^^ ^-Mzn^ 
-^hU'rf^zay^f^mm-h^ltl^zi:^ . SUtc J:^-tr;^PBT 
mcDT^^^m^-^h b i)<X^ . SK-X^-'f 1 9 0 

mnmziiLm.'rhzti>zj:^x^±^ix.^^mti^xx/ 

R, G. Bm-fticO:<?^-7 >f 
^cO'tjumf^coU^izmW^-^t'ic^^^X. i^y-y ^ 
[0066] t-t^hmW.y^^-^ 1 9 Ofi-^OiS^ 

^^h<nx. z.f\.\iZi,y)mfmwfw^^h. -m^ 

t3 . t^t-^ h m%Wmt y\zy >/xStci3 V ^x m^R\^<^ 

1, ±mmhyyi^xi^coi'^:^^)u^xDm<m&^tixy 

y-yi^^hU 'y^^XizXKim^bixhfzisb. Rl^mcom^ 

[0067] ar. :^wmm^m^mmmmm hyy 
'jx^mmcom^iimiz-:>i^xmm^mmLxmMi' 

mi5. mi7i5Xi/mi 9{±:^^m(Dmmmt^zm 
mmhy yi^y.^mm,(r>mwo&^^^'t'^mmxh 
0. HI 6. mis^^x/m2oi±^ti^timi smy 

-XV' ^mucom -XVri^J;l/Hl 9c7)XVII-XVI 

r isc?9v^^t-Bf®Hr$>^. 
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[00 68] [115. 1 6tc^-rJ:3tC. ^0^=5:^^ 
-y^L.Ty-b^€i2 0. y-hlS2 lioJ:l/«^S 

-i>. ^cOh^. y-h*feliM40<7)il^(i3000-6 
OOOAUmTh^. ^^^B®>'Urjy;i<7)J5$(i5 0 0 

— 1 0 OOA. X'yf-^b'yr®tCfflV^i^>iX^^'fl:S^'J 

rjy)^£7)i|[$(i:l 0 0 0^2 0 0 0 ATS>^. mz. m 

(ommi'Z^^^xm^LX7\'^hiyi^:^h^'<^-y^m&'r 
^tX'yf-xb'yr;i6 0S:jgfig'r-g>. »:v^t\ saus 

±mz 3 0 0 0 A^O^JS L>'N'^-xy L"C 
y-xSSi8 0. Hlx-<>'m@9 0ioJ;t/r-^^8 1 

^rJBfiSL. <iti^^:^i:^izLxn' i^^sMi^o ^ymt- 
ymm9o. y-hmmmo. mixmnmi I. 72 

[00 69] mz. HI 7^3j:t/[118(C^Tc}:3(c. 

asi o±mzmmmm:tmK^^m'sm^^^hm. 
m^w.mmf}'i^^j:^imm 1 0 0 ^m^i-h . umm 1 
0 oim^^-'r^fy^frmTm&Lx'fmit'r^. u 

S)^10 0ti2. 4 — 3. 7^c^iSm^ifc$r^'r-l>^ 

wmm^^^j:^. 2. 0-4. o//mssc7)jg$^qr-r 

-l,^t30^a^W^Lv\ Um^lOOco-^^:c^y^y 
^L, HL->f V-E^EQOiCfgMTLl 3 0^ffML«}^ 
S*«S§3 0±a5tChUy^l 2 O^J^^-r-i), vlcT)^ 
ffM7L^m-r-g>}iig(i-^W=5:^SX'yf-y^X 

CF4 ^j:t^t:m\^^fz^:^-y^y^:fjmxm&r^^t 
f)<x^h. ^Lx. zcDt^izm^^hti^^Wimw^ 
MiMt^m^j:ftnxhhm^xhi>t . mm<7^^^ h \y 
vy.v^m^^h'S^tcuz^7.9^m^^xm%\.. 
m'h'^wr^Mz\:,n^-ymm^m\iZt^:h. 

[00 7 0] mz. HI 9 2 0(1^-^^3 

^«i Qi.mz\Tom:mm\^^^^-^y^\^xy- 
m<^iifgfiistcHmmfisi Ao^mm-h. »:tc. a 

2i>J;i;^[a3Cc^-ri:a(c, HSISbI 4 0S:'7;^^tc 
fflOTSSMl OOSr-^coaiST-x^yf-V-iP^L. 
X «y f - y i/SiifcgP^tc^tty 7 ^ 7^ hl/i-'X h 
iSa6Tr7>y^vh>J-y^Xl 1 OSr^ffltCj^^-r-^. 
CiOtt. if^Ll^X^yf-y^g^^tiO. 5-1. 7m 



r^v^^-TbU'/^^^l 1 0^2. 5i.XhcO^^^S^* 

[007 1 ] ;^^;^?--g>^M h 7 y 
mM^^hfz^. '^-^^mtchl&Wk^^h:i}Lt'^X'% 
[24^C^LIll6S:#KSU*C5:t^tc^=^^«3^SS:m 

«&3 0 i^'thnmv'yyi^^9Wim'm^-ysmz-o\^ 
xmmth. •^wmmmmz^ommv^y'J::^^ 
mmmA ti^-r j; 0 iz. mmm 1 0 0 ^x y^yi^t 
xhvy^i2oim^ Lfz^mn^mmm 3 0 ±.<Dy 
-h^M4oo-gp^$^x ^v^yyum^m^^xx, 
-/i-y^^^. vt^x. »}^gfi«®3o±<7)y-M6 
mm4ocr,m^tim4^Lxu^mM^mM^tih. z<7y 

f^a^ccsv^tcM^^x-yf-y^^^ib^w-r-S) 2mmxm& 

[0072 ] 2|s:^Hflt7)|life^J3 (Ct^a b y Vi^'X^ 

X ^y f-y^ LTffij^^gm^ 3 0 ±t,zmmii 3 2 
-ri). mz. v-:^mmso^mf&'tht^^n^sM 
mso^mz^mms i^m^-t^. :ico^mm3 at 
mMii3 2^mtxmn^MmM3otmM^tih. 
mMcommm4i.zmowmh^yiy'::^i^mmitt. meiz 

mM3 o±mz^mm3 1 ^mm-t^. zco^k^. 
m3ii,±amzB^^tihmmm.mi4otmm'^ti 

[007 3] mz. i^wmmmme^z^oum^v^y 
i>x^mm.<7>m^fimiz-:>\^xmj^m-h. 1121(3^^- 
xd\,z^ m^^-^^i^mwLi oitci^ja^^^UN^rJ'-x 
y^Lx¥-hmM2o. -y-vm m^mm i^xx/ 
w^m-mMm3 0 ^mm-i>. <!k^^x\ 2500—55 

a^rfflt^T 5 0 0—8 0 0Am^(Omiti^Vziym4 2 

^mm^i> o m^t^y u =7 >'J9i4 2 ±tc 1 0 0 0 AtiTo 

f ^B^B® U n 5 0 ir/^SiiST K- 1' yif^tifz 

n-i-i^^BMi^v^ymi o^imzmmi-h. mz. T^h 

m&^h. mm^^hu'Jxh^-^^^i^izLxnmmxv 
-fy^^^fcn^ ^^fB®i/U=7yii7 0. ^N^bM^-'J 
ayms 0:^^'(/mitiy 'J n yM4 2 $rJiitix ^y ^y ^ 

yM4 2 1 fsi— WN'^-y-C^Mfi^tcx-yf-y^-r^. 

ll2 2(c^-rJ;otc, S^i 0±g|5tc^JgS:IISP 
LyN-^^-xy^LTV— ^^^8 0 , Fl/'^ym®9 0 

L.TjgS4®7K 7 2S:X-y^y:5^'r^o 
:^^l±y-hWM2 0. y-x^fife8 0. Hi/-fym^ 
9 0. y-M6ijtM4 0. ffifiitg«t/i7K 7 2. i^J; 
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[0074] mkcoTMit^^wmmtm i <^m^tm 
mt. y-xmfiS8o^j^fiS:-r-i»sKt3iov^t:. m9\^z 

mcnmiimsiiZ^\'rh:xiyi'XV y^mm^^-thnm. 
coo 7 5] m23{z5r<t^o^z. mmtcimmiio 

±tc^S^^«L>'N"^-^>'^LTy-hmfii2 0, y 
J^V^T. C>--h^i^J^^0-'gP(2^V^^fL^4 0 00 

-5 5 ookm^(r)-^w&mmA i $rmt. ^b^^ffl 

WM^^m^^XS 0 0-8 0 OAS^^O^-ftv-UnyM 
4 2^|gSr-g., g'fl:S/U3yJK4 2±tCl OOOAU 

;!?^'^tg'S:^e(positive type) ^^ffi^lKS 1 S: 3 0 

oo-5 0ooAii:$Tjgfi^-r-i>o ^rs^ 

116 1 \^Z\t^^ h B C B . ^MTMiMmtcT^ '))V^m 

=5r^^^K^ 2oo-'6oomj nrnz^mm^ L . 
oom^x'^mmitLmm:th. -^ut 2 00-2 so 

nnealing) -fh. ^(^^O^Z-^ht:^-/^:^h-/^^^^^ 

[0 0 7 6] :ia:>J^9-y^^:^9iiZLX4^^Bmi^')^ 

zcot^. m'iti^'j^ym4 2^i^'mmzj^^yi-yip^^ 

2 4 iZ^-rX ^ IZ-mmmX' K - b*'>:/$ a/:: n -t-^a^a® 
5/'Jnv«7K 7 2^^^'r-l>. ^^7)±ti^M^^^ 

tyN°^--y^L'cy-x^^8 0. Y^u^ ym^90 
-xmmso. ymM9o. y-h^)^4o. 

}gCltgM/i7 1. 7 2i3j;t>WB«>'';=?>'il5 0:*^^^ 
[0077] tJlf^<7)Xg{i*:^H3c0Mfe« 1 ^O^i^ h 

-T'S> . :^^m<^mmm 9i,zmommhyy'Jxi^m 

0 iz^^^mmm 3 o±mz^mm 3 1 ^j^js-t^ ^ 
<^m^. ^mm3 iimmzm&^ti^mmmMi 4 0 

tmm^tih. -:fj. HI 2^^i:t/[ll 3^#SaLT* 

^Hflio^MCTtcfif 3 ^- >^ >f fv^-mm^mmfimz 

-y^-^xmrn-fh. mi 2tc^-r<i:3CC. 5 
0±.i>ztiy-U'JXh^m^L^n:i^-j^y^TM^m 

y 4 1 6 0 {mmx^-^t^f&f^^fih^'^'^+ 



wzw^-thfzub. ^-^mzmii^ixfzmm^^^hiL 

tt^X'^h. ny—y 6 0±tc«SJSl 7 0 

^?g^L. I TOfllSrfflV^T^aJKl 7 0±tcS3im«i 

[0 0 78] mz. 01 3rcoJ:dtC. ^^1 5 0±tc 

^r^^M ^ L^^x .y V ^xg ^tM i:t wm. 
comu:^^-^ 19 0 s-ffM-r ^ . sm^?.^—^ 1 9 0 
(iiuiEiii^ hyyi^y^ ^mmz^ ^^xmmhyyjysi^ 
coi'^^-f]^mzco^mi)^tiX^'^h. miiWMhyy-J:^ 

^mmt:^ y-y >[ /i^^-mmt^is-^Lx^m^B-tju^ 

yy'JX:^m^^^^W.^^<^. 

[0079] m^cox 0 tc. ^^m(r>m^Bm^mmmm 
mhyy'jx^mmi^. m^tmmL^^i-^^mm^ 
mf)-^^j:^ umm^m^ ^Tvm tfzry^yip-^hv -y 
^x:^ymmhyyi^xi^muvhh. ^^x. ty- 

y ^ )V^-mW.lXzy^y -y ^-e h 'J 9 XjfmWL-^flfz 

}i%\.zw^^hm&'^<^Km^w^^^xitmm^m.^w. 
'}^-^^h^}it'^x'%h. tti. mmmM^^:$'-y^m^^ 
xry-/9^hv ^y9x^m&^hcox'mnm^M:iz'(t 
^h^t^n^^. m^Bm\^jLmz^\-^xmm.(^zm&^ri 
fz/^9-ym(ofmizm-:s\,^fzm\^T-i^^m'y^'t:h:i 

[ 0 0 8 0 ] h^mmt Lx^m^mtm^ti^v 
aymtco2mm^m^^^z.bi^zx^. mm^^mtt 

^tnmi^zB:ff^j:m%^^j:mti:n^^ti)-T^h. x 

^y ^x V -y rm \z^wmw^Wi\ ^h:Lh\izi.^ . 
Y%m>L Ki^-^ ym&)i<rm<rm^m-m:W}^^'±hz, 

[0081 ] --n. '^%:x^-j^y^:LWMW^'^^ 

mmzw^x^-^^mwL^h<nx:. ^^-7>f;u^- 

XtcS^x^-- L^v^i; a tcj^S. LT;^ ^-:7 

mwf^^^zt^h. tti. mmx^-v-tmmhyyj 
x9c^^\^-fi^(^zco^^i±i-^<7yx\ mmx^-^t^ 
mnmziiLm^hi^z^ v ^^^-t^ym^is x ix^ig^^ 

mmmm hyy'jx^coi-x ^^ji^(omm i o ^j^ $ ^ ^ 
cr>x\ R\^m(Dm^:hxx/yt:yrT-mzm-:^\'^tz'f>( 

XrV~I^Z:^^1-^T-B:^m'J^^'^'^hZt-/)^X^h. 
[0082] 

imMco^^] a±(oxdi,z. :^mmzi^i>mmhyy 
syx^m^mm^^^mRx/^commyrm^x/izm^B^^^m 

m^mm^'i%^ztt<x'^h. 

[HI ] ^Mcoyy-z^'^h'J y9X:^ymmhyyi^ 
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mm. 

[05] mm 3 {3*5 tt •!. h 7 V i^';^ ^w^<nmm 

mm. 
mm. 
mm. 

[09 ] mmi vLii\'rhmmvvv'j:K^w^mm 
mm. 

c 0 1 0 1 %mm 8 cfett €. fi^ h ^ >- ^^'^ 9mm.(m 
wmm. 

[0111 ^Sfe0iJ9tci3(tSI¥Mb7yi^';^^S«<7)Bff 

ffi1f3§0. 

0, 

[01 3] 3ts:%B^£7)ji^h7yv^:5'S«€:fflV>/i?Sa 
-fe;K7)^fjfeio— 0iJ?r^-rBlrffl0o 
[01 4] A : 01 '{)V9—Wm,zi6\-^X 
9-*^'J^jS$iXJtgP^t-m-&^ffi0, B ; la 
14At3fe(t&XIV -XlVi|g{c?tJ<,->^-rBrffi0. 

[01 6] 01 5C0XV-XV' mzm-^'^'twmm. 

[017] J^^aflco^J&CT 1 {c±3ttS^M h 

[01 8] 01 7c7)xvi -xvr^tc:?av^^-tffifffi0. 



[019] i^w^(r)mm \^zi~.\^hmmvvv'jx^ 

[02 0] 01 gcoxvii-xvir iia{=av»^-rBirffill. 
[02 1 ] ■i?.mfi<rmw\e\,ziinhm^v^v\yx'? 

[022] i^Wfi<r>'mm 6 tCtj tt I. h 5 >- 'JX ^ 
[023] *56HBcoSIS£M 8 tctJ 1. h 7 V i>x 9 
[02 4] *%HHO||)lfiCT8t=*JttS^^h9i^>''X^ 

10 f£^a« 
2 0 y— hmss 

2 1 y-h^ 

3 0 sit§»mfig 

3 1 ^jgjf 

4 0 y-h*6SiJK 
4 1 orj614^)^ 

4 2 S-fLi^'JnvM 

5 0 ^^^nn^-u ■=!>!§ 

6 0 x-xf-xh'/r^ 

7 1.72 ffitiL^tt!* 

8 0 y-;^^ 

8 1 7-"-^yi 

9 0 vu^yw^ 

1 0 0 

110 yy y^-rhV y^X 

120 M^V^ 

1 3 0 SM?L 

14 0 

160 A^—y^JUi? — 
19 0 9" 
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